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long-term I'orccast for natural gas prices. tvhich i» highly question;tble. Duke simply c;mnot

knovv tvhat gas prices tvili bc in 2030. making thc calculation speculative at best.

In addition. avoided cost rates calculated in 2018-2017 reflected the higher capacity

credits that solar vvas entitled to at thc time. As more solar has come online. the capacity

credit of incremental solar has fallen — but this does not call into question the capacity value

of the solar that Itrst tvcnt onto Duke's s3 stem. Duke s comparison ol more current avoided

cost rates, ivhich account for the current les cl of solar deployment. to older avoided cost

rates inappropriately discounts the capacity credit that those earlier facilities provided and

ignores the very real benefit that they provided in reducing the sumlllcr peak. Similarly.

thc mere presence of additional zero marginal cost energy from novv-esisting QFs can

affect the production modeling that determines the marginal cost in the I'uture.

12 Duke s analvsis also does not include anv value for the beneltt of zero-carbon

13 resources. Solar QFs that displace coal or natural gas energy reduce both grcenhousc gas

17

and criteria pollutant emissions. KVhilc neither the Carolinas nor the Ibdcral government

have yct implemented policies that rellect these costs in energy rates. as Duke

acknotvlcdges. it is increasingly likely that nctv regulations tvill be forthcoming and that

Duke should begin to plan tor their cvcntuality. In thc meantime. these bencttts do exist

and should be accounted I'or tvhen comparing the value of renctvable generation. Duke s

simplistic -overpayment" analysis completely ignores this element.

20 Additionallv. Duke has identittcd several nteasures that have alreadv been taken at

21 the state and federal level to address any potential overpayment risk associated tvith QF

22 contracts. A» Mr. Snider rccounno

73 NC HB 589 limits Itsed price QF contracts over I k1 5'n size to a ltvc-year

temt to avoid overpayment risk vvhilc SC Act 62 limits prices for QF

30
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purclltise contracts 10 & ears or longer to thc Commission approved-10 year

avoided cost price cvcn il'he contmct i» longer than 10 ye;irs... Fimilly.

also in 2019. FERC Order g72 amended the I'edcral PURI'A implementation

rules in a manner that no)v alfords states thc ability. at their discretion. Io

set PURVA rates that do not include a long-term liked cncrgy component

siting concerns of overpayment risk for consumers.'hese

developments mitigate many of the circumstances Duke identilicd. even it

It onc accepts thc faulty premise of its calculation. Thc number of QF» that are signing these

9 contracLs and not participating in other program such as the Competitive Procurement of

10 Renctvable Fnergy (-CPRF.-) had already slo)ved substantially by 201g. FuN)er. Duke s

II o)vn projections sho)v relatively little new PURPA development occurring in the next tive

12 years. )vith most solar commissioned during that time period having shifted to CPRF. or

13 having already sigi)ed PPAs»u

14 F.. Re» ro)»e to Dttke'» Rebnttol Te»timott)'e «rdin .Yattttvtl fl«» l'rice Fotvc«»t»

16 Q32. il'1k. SKIDI N kEAIARKs I I)AT slARKE I'R)cEs AltE SUPER)oRTo I I iKDAAIEK IALS-I)ARED

16 FORECASTS BECAL'SE "THERL'S OSLT A SISGLE IiOR)vARD s)ARKE I''ItlCE AT AK P POI)vr

17 ts TIAIE." IVI)A'r Is vol'R IIERPossE, T() THIS.)

Ig A32. &1r. Snider s comment is accurate but irrelevant to the issue at hand. I le was contrasting

19

') 0

21

22

73

7Q

the fact that there are multiple Iirms that produce fundamentals-based forecasts. meaning

that at any point in time thcrc may be more than onc vieiv on what the future vvould bring.

13y contrast. the "forward market price" ivlr. Snider i» presumably referring to is that of the

ist YMFX lsO future. which settles on a single price daily.

Xtr. Snider s support 1)or a single price in the Xi'YiWIFX futures market contrasts

confusingly )vith his testimony in this and past proceedings pointing out the difterencc

'nider Rebuiial at 77-78.
" Kalcmba Itebutial Iishibit I

'nider Rebuttal at 70.
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l& 'ccn the I'uturcs market and thc OTC swaps on which Duke's forecast is based.

I &tc ttionally or not. this insight accurately demonstrates thc intimate relationship between

tlt«4 YMEX I'utures prices jul OTC swap prices. Aller all. thc OTC swap price that Duke

& bt; incd for this case was practically identical in every month over ten years to the

c an .sponding NYIvIL7X luture price of the same da! .
" This makes intuitive scuse as there

t e 1 ew other sources I'or brokers to obtain their baseline pricing information I'or the swaps

&I an from the IqYML'X future market. d«spite its lack of liquidity in the lung-tenn.

R«gardless. despite XIr. Snider s latest testimony on this point. having multiple

tu &d,uncntals I'orccasts at one time is a strength. not a 11awv In tact. my methodology

r««»nmends that thc average ol'ifferent fore«asts be taken as it is often the case that

av r,.ging several forecasts produces more accurate results th ut anv single I'orccast. 'I'he

"si ., Ie price" that Mr. Snider lauds changes not once or tw:ice a!'car. but hundreds of times

p«t ! «ar. I'urth«r. these changes are not inconsequential. I'igurc 5 below is taken from my

d: r ct testimony and shows thc variability ol thc -single price- over a short p«riod of time.

sho w ng sizable variation over both thc short-term und long-termprices.'cc

c.g. Sn&&I&

Sub 148 Order; &

'~ Lucas Direct; &

'& I.ucas Direct&

Rebuttal at 73: Direct I'esti&nony ol C&len A. Snider. Docket No. 2019-185-E at 26: 2016

&1-7& (quoting h1r. Snider testimony on the issue).

70.
81.

7a
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53.40

53.30

53.20

53.10

53.00

52.90

~ 52.80

S2.70

52.60

52.50

Futures Price Evolution -3/2020 through 1/2021

— 3/9/2020

— 4/9/2020

— S/14/2020

—B/7/2020

— 10/26/2020

— 1/30/2021

52 40
Ian-22 Jan-23 )an-24 Ian-25 )an-26 )an-27 )an 2B Jan.29 )an-30

/"g 723- Future. P i e F. / /'3 'I/2//I/ruuglt / 7r/3/

To combat this volatility. I reiterate my recommendation to usc the average ofdally

4 YMEX prices li&r the month prior lo the beginning ol'he liorccast period and relying on

5 them for only I g months heli)re transilioning to the avcragc of at least tvvo fundamentals-

G based t'orccasts over the liollovving lg months. This approach tt)asllnizes the useful

7 int'ormation in short-term I'utures prices )vhile avoiding basing long-term prices on illiquid

g prices thai underlie OTC»vvap».

9 Q33. 11R. S) IDFR (.LAFAIS 'I'IIAT ) OU "I.ACR[] Ftlst)ASIE»'TAL PERsPEcTI) E AXD

10 USDERSTASDISG OF HO)'v I IIEI. III:nr; ISO vvORRS IS THF ISDUSTRY A'vD THE Pt RPOSE OF

11 HFDGISG PROGRAvls.nr IVIIA I'S ) Ot N ltFSI'OSSI'. TO THIS7

12 A33. Mr. Snider is incorrect lmd here undermines his ovvT) testimony. I am vvcll avvarc of thc

13 purpose and I'unction of hedging, vvhich Mr. Snider correctly identilies as -not [an] attempt

to pick prices at given points in time.[but] to reduce annual volatility in fuel related costs

" Snider Rebuttal at 7A.
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consumers scc in their hills." " 'lite point of my testimony suggesting that the Company

attempt to price a svvap for a substantial fraction of its natural gas volume divas (o

recommend this not as a I'uel hedging strategy. but as a price discovery strategy.

Duke's stated usage of the small-volume sxvap purchases is contrary to hoiv those

stvaps are actually utilized in the IRP. Mr. Snider states that Duke s small-volume stvap

purchases arc used for both its hedging program (tvhich is not intended to pick prices but

to reduce price volatility) and to explore the indil1'ercncc prices for pURPA QFs (to set

prices for a relativeh'lll&lll fraction of the Company s purchase obligation)."" lie also

notes that -any hedge has the potential to up or dotvn in value[.] so concentrated large

volume purchases at a single point in time can introduce unucccptablc risk for

customcrs.-

'ir.

Snider's testimony contlicts uith how thc natural gas price forecast based on the

small-volume sx«ap purchases — is actually being used by the Company as the basis t'or its

projected fuel cost for 100% of its natural gas generation

outcr

a 15-&ear period. - This is thc

modeling equivalent to a -large volume purchase at a single point in time." and it introduces

unacccptablc risk for customers by using a forecast bused on values that are not reflective

of the price to actually secure a comparable volume of natural gas.

The Company has claimed that its ability to purchase small voluntcs of natural gas

sivaps for tcn years dctnonstratcs a liquid market for those instruments. It inlbrs from

'" Snider Rebuttal at 74.
Snider Rebuttal at 74-7rk

~'nider Rebuttal at 74.
AVhilc Duke utilized a basis ditTerential for certain plants arul included diITerent tnutsportation costs for

peakers mal combined cycle units. thc underlying prices of the gas forecast divas based on thc»iap
purchase. Lucas Direct Exhibit KL-I G.

"'nider Rebuttal at 74.

34
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10

l2

I3

16

l7

l8

l9

20

2I

this that it is appropriate to price the entire natural gas supply in its IRP based exclusively

on these market prices I'or tcn years and indirectly on these market prices Ior an additional

ltvc years. That second assumption is svrong: it is simply not the case that the risk — and

thus thc expected price — of small-i olumc swaps is equivalent to the risk of large-volume

swaps.

A ssvap is tt contract between two parties. By purchasing a swap. Duke is

purchasing the right to take physical delivery of a certain quantit& of natural gras at a certain

place tor a certain price. The counterparty is obligated to physically deliver the natuml gas

to this location and will only receive the agreed-upon price for doing so. Countcrpartics to

these stvaps include linancial institutions and battks svhose primary business function is

not producing or delivering gas: they will not have vast physical supplies of natural gas in

a vault. Thus, while bank management might accept some degree ot'risk Ior small contmcts

that obligate thc physical delivery of natural gas, thc hank w ill ultimately have to cover its

exposure through other financial instrumenLs (e.g. Xi'Y~XIFX luturcs) or with other

countcrpartics (such as a gas producer) to ensure that it docs not have to purchase and

physically deliver natural gas on the spot market at an arbitrarily high price to fulltll its

swap obilgattotl.

As thc volume that thc parties try to lock up over tcn years increases. so does thc

risk to thc countcrparty obligated to deliver gas at the contract price. Duke's 2.500

MMBTU/day sw'ap purchase that formed tile basis of iLs nlat'ket pt'tce lorccast rcpresetltcd

sutl)cicnt volume for only 0.088% of Duke's annual generation in 2020. and even less of

35
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its future forecast as its n&ttural gas usage is projcctcd to iltclc'lse. Tile curreAt average

price of a ten-year natural gas future is $2.65/5;I&t IBTU."s ll'ne werc to purchase a 10-

year 2.500 i%1MB'I'U/day swap at this average price. the value of the contract w'ould be

nominally worth $24.2 million."'t the same price. locking in 10% ol'uke's 2020

generation for tcn years vvould require roughly 285.000 XikoIBTU/day. making that contract

nominally svorth $2.76 billion. ''inally. to lock in the cost of its full 2020 natural gas

usage for ten years tvould require a svvap I'or roughly 800.000 MMBTU/day. making that

contract nominally svorth a tvhopiting $7.8 billionea

I:or Duke to suggest that its ability to source a $24 million contract from multiple

brokers for a given price means that it could source a $7.8 billion contract t'rom multiple

vendors for the same price is absurd. It is likely that no single countcrparty tvould be

w i 1 ling to carry this much risk on its balance sheet, and i I'it «crc. it would price in a massive

risk premium to do so. Duke's claim ol'a liquid market for small volume swaps. cvcn if

true, speaks nothing to the market liquidity or price premium for swaps ol'its entire natural

gas supply. And yet. by incorporating the market prices ot'its small volume ssvaps into the

IRP as the basis Ilor cntirc natural gas market price forecast. it is directly and inappropriately

translating thc price of a fraction ol'its generation to the price of its entire generation.

Pl'clintinary 2020 annual generation from Duke Energy Progress and Duke Encrgv Carolina plants as

reported in EIA Form 9 3 &vas 148,531.382 Mt&Vh. Calculation a~~umes an nvera e heat rate of 7.0.

A:& &I &~I:ii . i., i i i i ii:ii i,"
"'tcragc settlement price of &XIay 2021 through April 2031 NYMEX iXG future. Obtained 4/7/ I fromiii'i
~'.500 &hthlB I'U/day ~ 365 days ~ 10 years * $2.65/Mi&IBTU = $24.18),250.

148.531.382 * 10% / 7.0 heat rate /365 = 284.855 &%1M BTU/day.
"'i'atural gas usage of294.309.434 M&81BTUs * $2.65 ~ 10 5 ears = $7.799.200,531.

36
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I Q34. i1'Ik..i &ll)ER cLAlyts 'I HAT "SIARK-To-SIARKET" RELEs THAT REQUIRE vALL&ATIDK oK

SIARKFT PRICFS W'HEX AVAII ABI F I'St)gkr l T'I'HF VIAHII ITF OF I SING FlvADASIFSTAI S

3 I ORECASIS. iVHAT IS TOl'R RESPONSE?

4 A34. &hlr. Snider's statement is correct. but irrelevant to the issue at hand. The linancial

accounting rules of which he speaks relate to valuing of actual contractual obligations. not

6 tnodeling results. These rules have nothing to do with how a particular natural gas I'orecasl

7 should bc used in IRI'odeling. In lacL the Company used a high and low gas price

g sensitivity that diverged 1 rom its claimed market prices as part ol its IRI'odeling. t&&'bile

I do not believe its methodology for constructing these sensitivities was sound, Duke w'as

10 correct to include dilferent lorecasts as part ol'iLS evuluati&m of ils IRP porttolios. Mark-

ll to-market rules could nol possibly bc construed as prohibiting or reducing the value of fuel

12 price sctlsitivitics in thc IRP that w'crc diltcrcnt fron) n)arket prices, nor ure they relevant

13 to any natural gas price forecast used in thc IRP.

14 Q35. MR. S&&IDFR GI Alsls THAT ARGI SIFNls sISIILAR To Tot'Rs "HAvE Bt EK REsol )su)KGLY

RFIFcTED" IK oTHER DocKETs. iVIIAT Is YollR REsPogsE 10 Tllls E I Alst?

16 A35. It is resoundingly false. Thc Company's natural gas price R&recast methodology has been

17

19

20

controversial and discussed in multiple dockcls in both North Carolina and South Carolina. and

the Company ignored for multiple I ears the NCUC's directive to dcvclop a natuml gas forecast

that used at most eight years of market prices. Nothing in those dockets -resoundingly

rejected" my analysis.

"'nider Rebuttal at 76.
~ Scc c.g. I.ucas Direct at 93-9)I.
"'nider Rebuttal at 7g.

37
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10

12

13

It is instructive to note that no party in thc 2016 North Carolina avoided cost

proce dings to tvhich is»lr. Snider alludes advocated for ciglu years ol'market prices as the

NC( C dctermincd. Rather. Duke 'divas ailvoc!llillg for its current structure and iNCUC Staff

alld 0 her pafttcs secre recomnlcllding the usc ofmarket prices for no morc than live &
ears."

Thc .''( UC noted that argutnents made by all parties tvere compelling. questioning in

partic:!Iar the liquidity of the 10-3 ear natural gas market, noting that "thc number ot'uch

tran»a& tions is»ufticiently fencer to prevent the ('ornmission from relying completely on

this ln& thod for establishing energy prices in this case[.j""7 Ultimately. the YCUC found

"merit n some ol'he &srgumcnts each party raises but dctcrmincs for purposes of this case

not to; cree completely svith any but. in the Commission's espcrt judgntent. to adopt a

method;elying on market data for eight vears and I'undamental forecasts thereallcr."

.'his issue svas relitigated in the 2018 North Carolina avoided cost proceeding.

Agaitt.! te YCUC sveighcd the evidence and concluded:

14

IS
16

17

18

19

70

Kfter carchtl consideration. the Commission is not pcrsuadcd that a change

n the I'ucl forecasting methodology approved in thc 2016 Sub 148 Order is

appropriate. at this time. !&Vhile thc parties vvho have addressed this is»uc

produced substantial. competent. and material cvidencc and svcll-articulated

&irgumcnts in support ol'heir positions. this cvidencc does not dctlnitively

support movement in either direction bet»seen fundalllelltal Iorec&ustillg &ltld

I'oryard-market purchases.'1
22

23

liar from being "resoundingly rejected." arguments similar to the ones I adv&lllce

vvefc»at tlciently accepted by the YCU(.'. to reject Duke s proposal» to utilize market prices

in it torecast for IS years.

"-'016 8& ib 148 Order at 77.
si 2016 S it 148 Order at 77-78.
s& 20)6 S it 148 Order at 77.
"'018 8 il I 58 Order at S9.

38



ELEC
TR

O
N
IC
ALLY

FILED
-2021

April23
12:28

PM
-SC

PSC
-D

ocket#
2019-225-E

-Page
10

of27

I @36. Do voU RELIEvE THAT 1HE lsk ol'IGHT TEARs oF SIARKET PRIcEs Is I IIF. Rlr:HT

Dl'RATIOS TO LSE.

3 A36. I do not. The YCUC Ilndings of fact called I'or a natural gas forecast that used -no more

10

17

13

16

17

than" eight years of market prices. As I discussed in detail in my direct testimony, I

believe the masilnum time permitted is still too long to rely on market prices that are based

on illiquid t'utures contracts bcforc transitioning to Iundamentals-based forecasts. The

points that lvlr. Snider makes in rehuual testimony are at limes misleading (thc totality of

ORS s testimony on this point). irrelevant (Imancial account rules that do not apply to

IRps). or blatantly I'alsc (-rcsoundinglv rejected-). )vhile others actually support my

positions (multiple I'undamcntals-based prices and small OTC purchases used for hedging

purposes). If this Commission )vere to approve a natural gas I'orecast based on the shorter

transition that I recommend. it )vould be tully consistent )vith the YCUC's Ilndings.

I urge the Commission to recognize the critical role that the natural gas price

Iorccast plays in this docket and ho»v it can impact Ivhat is the most rcasonr7ble and prudent

plan to meet the Company's future energy and capacity needs. Approving an IRP plan that

contains more ne)v natural gas gcncration than it »vould have if based on a more reasonable

natural gas forectcsl »vill lead to unnecessary risk Ibr thc Company s customers.

18 V SURREBUTTAL TFST1%1ONY OIq OTHFR Mh'I fERS

19 Drrke .'7)orrkl Jr)el)rde 0 PPA n» n kesotrrce 0 ri un

20 @37. TVHA I soI.Ak kEsoURcE DPTIoss DID Dl RE I'AcLL DE li I I)sr stoDELIso.

~ '&016 Sub 148 Order al 77.

19
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I A37. 1)ukc included only company-o)vncd rcsourccs in its IMP. including lt stand;done solar

2 rcsourcc and a solar plus storage resource. It did not include any solar PPA resources as

ORS recommended and as DFSC did in its IRP tiling.

4 (238. VVHAT REASO1; DOES DL.KE GIVE FOR EXCLL I)ISG TIIIS RES()IIRCE?

5 A38. Its primary esplanation is that modeling a 20-&car PPA )vould create "an unequal and

6 unlair comparison among gcncration rcsourccs- in the IRP model v)hich is counter to thc

7 intent of Act 62." The basis for this is t)vo-told. iklr. Snider notes the 20-year PPA

g duration as compared to thc 30-year life of a company-oxvned solar system and raises

9 concerns that the residual value of thc PPA is unknovm.""

10 @39. IVIIAT IS VOL'R RESPOSSE TO TIIE, CONCERN BEI VvEE.'i A 20-vFAR PPA AiD rl 30-) E.VR

11 PV SYSTESI!

12 A39. 'I'here is no reason that 20-year PI'As cannot be evaluate&1 as a resource option. The

15

16

17

Ig

19

70

21

Company is able to model resources )x ith dilycrcnt Iif times. and the model is able to sclcct

among them )vithout issue. For instance. it assumes 35 years for natural gas units, 30 years

for solar, 15 years for battery storage. and 80 years I'or csisting nuclear facilities. Fach

resource has a characteristic sct (c.g. heat rate. generation prol)le. outage rates. Iifespans.

etc.) and thc model optitnization is constrained by these values.

AVhen a resource in the model retires. either duc to economics or reaching cnd-of-

life status, a ne)v resource is sclcctcd to rcplacc it. If a 20-&ear PPA xvcrc to cnd during the

modeling period. thc model vvould simply evaluate )vhat. at that point in time. )vas the most

economic replacement resource and select it. There is no need to set the dumlion ol'all

" Snider Rebuttal at 118.
Snider Rebuttal at 119.

40
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I solar resources to 30 vears anv more than there is a need to set the lifetime of kll resources

2 lo 30 years.

3 940. DUIxE cLAElls THAT IT xll'sT cAI.ct'I.A IF, A REsHIUAL 'vALUF. UxnEk A Ill pot HFTIcAL

cAkkox I'klcE 10 AccoLRT FoR TIIF. "AssocIAl FI& cosrl'isk" ok 1 llk PPA-BasED

5 PkoJEc."I FRoal TEARs 21-30. DoFs 'I Ills xlA RE sExsF2

6 h40. No. it does not. Firsk the Company already includes PPhs in its build plan and assumes

IO

17

13

l6

l7

they ivi)1 be replaced xvith -in-kind generation,- svhich "could include renexval ol existing

contracts or replacement of existing contracts xvith new solar generation.- 'uke Iuakes

no eft'ort to calculate the hypothetical cost impact of these lacilities in the post-PPA yeurs.

Second, i('uke s assumption that future avoided costs will include a carbon price

is correct. then avoided costs thut include the carbon price xvould be appropriate. Avoided

energy costs arc based on the murginal resource. and under the Company's avoided cost

methodology. thc entire Iieet is simulated on an hourly hasis over ten years. AAer this

simulation in completed, 100 iXIW of zero-cost cncrgy is added in each hour and thc

simulation is run again. I he difterence betxveen the txvo nms represents thc marginal

avoided energy costs. If a carbon price exists. then both runs will include it. I'urther. if a

carbon price exists. then Duke s customers xvill already be paying it «'hether or not the

PPA is renewed.

l9

20

2I

22

Finall), it is entirely spcculutive to rusxume thai the current PURPA regime. xvith

axoided costs based largely on marginal natural gas generation xvill still be in place 20

years from now. (liven the list of changes that Mr. Snider recounts over the past scvcral

years. assuming that 20 vettrs in the future Duke xvill continue to bc a vertically integrated

Exhibit KL-S-2. Duke Response to SCSBA s Sccorul Rcqucst I'ur Production to DEC/DEP ("SCSBA
XFI'") (producing Duke response to DR NCSEA 3-20).
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I monopoly operating outside ol'a conlpetitive. regional xvholesale market structure «here

2 QIrs arc trcatcd as favorably as they are today (or morc so) is highly spcculativc. It is

3 highly unlikely that policy makers t«enty-plus years I'rom noxv «ill require utilities to pay

$50 or morc pcr mega«Catt hour lor solar energy. as Duke suggests. it such cncrgv can bc

produced and sold for halt that price or less. I'urthcr. if thc country continues to

6 successfully dccarbonizc its electricity sector. then thc marginal resource «ill likely be

7 zero-carbon, zero-marginal price rene«able rcsourccs or batteD storage. not natural gas

8 gcncral lou.

9 041. DQEs I)t KE IIA'vE Axv ISIPLIcIT BIAs TotvARDs cosIPAxv-o«SEn I'Ro.IEcTs Axt)

10 AGAIxsT TIIIRD-PART'v I'PAs.

11 A41. Yes. it does. Duke is a for-protlt. iu«eStOr-Olvned. monopoly utility. granted cxchlSiVC

12

13

15

16

17

rights to serx e customers in a geogmphic franchise territory. In exchange Ior this. Duke'

prices arc regulated by the Commission. Duke s I'ranchisc right carries an obligation to

provide reliable and sale serx ice based on reasonable and prudent imestmcnts. but Duke

also has a liduciary obligation to its investor o«tters to deliver prutits. tYithout strong

oversight by this Conmlission. Duke, as a monopoly provider of electricity service. «ould

be positioned to exercise market po«cr and earn unreasonable protits from iLs captive

18 customers.

19

20

21

22

23

Duke earns protlts through oxvnership of assets. such as company-o«ncd solar

projects. It docs not earn profits on expenses. such as thc purchase of po«er from third-

party PPAs. This structural imbalance creates a clear prcfcrcncc tor Duke to o«n its assets

rather than purchase po«cr trom third-party providcrs. Duke's refusal to even include a

20-5 ear PPA in iLs modeling based on t1a«ed arguments is a product oi'this imbahulcc. At
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I this point, solar PV is common in the C&7rolhl'Is and Duke's customers should be pressing

for the lllost cost-clTcct&vc ohvncrship structure to provide the energy and capacity I'rom

3 these projects. If the model demonstrates that third-party PPA purchases arc morc cost-

4 clycctivc than utility-o&vned projects. then they should be selected.

After all. the Company only has thc opportunity — not an absolute right — (o earn a

6 reasonable return on its assets. And Duke certainly does not h&7ve the right to demand that

7 it osvn all gcncration assets &vhen purchasing povvcr tram third-pany providers is a

8 reasonable and prudent investment for Duke s cusu&mern. As long as South Carolina

9 continues to choose to include generation in thc list ot allosvcd monopoly assets. this

10 Commission must recognize this tension and its osvn obligation to protect Duke s

11 customers I'rom the exercising ol'market po&ser by a lbr-prolit monopoly entity.

12 B. Tn o-lloar Batteries.'&7&paid he Considererl as l'orr o rl&C.S'alotian.

13 @42. PLEAsE REcotzxT YooR TEsTtstosv RELATED To Tv'vo-Ilot R lnv I I I kli s.

14 A42. »Iy direct testimony recommended that Duke include a limited Iiuantity ol'&vo-hour

16

17

18

19

batteries as part ol'its available resources in the model.'m Duke at tillles appears to have

misinterpreted my testimony to suggest that I recommend to usc only tvvo-hourbatteries.'"'his

is not the case. I &vas not advocating that these be the only available storage resource

option and I included limiLs to rellect the diminishing capacity credits as more short

duration batteries are added.

20

71

22

I recognize that Inu-hour buneries»ill scrsc a limited function in the Company s

operations, but this limited I'unction may prove to bc a cost-cttbctive strategy. 11'tsvo-hour

batteries &vere utilized to address the narro&v peaks of&vinter mornings and cvcnings. longer

'~ I.ucas Direct at 45.
Scc c.g. Kalcmha Rebuttal at 37 an(l Roberts Rebuttal at 30.
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duration .-I«rage «'ould bc freed up to address the no«:-less-peaky rentaining load. 'I'his

mix ol'su rage duration is shovnt in Figure 6 bclo«. taken I'rom an aaiclc summarizing an

NRl L rcport that investigated the ability of dilTerent storage durations to reduce peak

demand."-'et
peak by duration layer

a20e

300(

280(

260(

240

220

&L
~ 2 hour layer need

4 hourlayer need

&4 hour layer need

~ Existing gas

200
&r

~O oO ~O ~Q ~o «0 , 0 ~Q
~C &O &Q

''igmc

6 - Ye/ Peuk ht Diavurion

T«'o-hour batteries can be complementary to the I'our- and six-hour batteries that

thc (.'o atpany modeled. s«hich are in turn complementan to the other resources tllat (vill be

used to meet system demand and maintain reliability. If the modeling dcmonstratcs the

potent al for these to be cost elrective solutions. then they should be explored in morc

detail. But by complctcly excluding thcsc resources from the model. Duke forgoes their

potential.
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I C. The Commission Sltowld.4do / o Ilinimox Re I e/:Inolrsis Accost Pnrt nlins.

2 Q43. PI.EAsE REYIEsv THE DIFFEREsc'Es BETtYEE.'v THE Mts ISIAx RERIIFT ANALYsls YDU

3 PERFDRSIED Asn 'I'HF. osF. PFRFoRSIED BY ORS.

A43. The Minimas Regret analysis I performed calculated the mas regret for each portt'olio by

IO

l2

l3

l4

l6

l7

l9

20

21

comparing the highest cost ol'hat portl'olio in any fueVCO scenario to the Iosvest cost

portfolio in any fuel/CO scenario.'n thi» analysis. I found the Base Case svith Carbon

I'olicy as thc losvcst mas regret ot the combined DEC/DL'P portfolio, lbllosvcd by the

Farliest Practicablc Coal Retirement in second. and thc Base Case svithout Carbon Policy

in third.

By contrast, ORS calculated thc mak regret for each portfolio by comparing its cost

to thc Iosvcst cost of &I given I'uel/COz scenario. Ie'fter calculating thc regret t&ab separately

I'or DL'C and DEP. ORS presenLs the max and mean regret, along vvith the regret standard

deviation. It is unclear svhcthcr ORS s analysis uses Duke s PVRR ligurcs vvith or svithout

the esplicit cost of carbon. I used the values svith thc cost of carbon included. arguing that

scenarios svhich included a cost ol'carbon should be compared including these costs.

ORS Iinds that Base Plan svith Carbon Policy has thc losvest regret result for DL'C

(I'ollossud by thc L'arlicst Practicable Coal Retirement and the Base Plan svithout Carbon

Policy). svhilc thc Base Plan svithout Carbon Pricing has the Iovvest regret results for DFP

(follovved by thc Base Plan svith Charbon Policy and the Earliest Practicable Coal

Rctircmcnt). Duke notes the diITerences betvvccn these methods and opines tlutt it prelen

the ORS methodology over my methodology. stating that -tllc approacll outlined by

'"'ucas Direct at 28.
'~ Direct Testimony of Lane Kollen. ORS. at I O.



ELEC
TR

O
N
IC
ALLY

FILED
-2021

April23
12:28

PM
-SC

PSC
-D

ocket#
2019-225-E

-Page
17

of27

I witness Kolien would hc morc applicable to scenario planning as only one I'uturc can

happen. while several portfolios could he applied in that one scenario."'"'

Q44. PLF vsF FxPAsnos TllF l)tFFFRFscE BF 1«'RFI vot Rabat) ORS'sAsALlsts.

4 A44. There arc tvvo structunl diltcrcnces in our approaches. First. ORS calculated the impact

10

I '2

13

IS

I7

Ig

I9

20

21

22

for DEC and DEP scpartttelv. «hilc I combined the PVRICs ol'both ponfolios. I believe

the combined approach is morc appropriate given the manner in svhich thcsc factors «ill

impact the Company. Clearly. whatever fuel and COz policies arc in place in thc future

vvill impact both operating companies similarly: one cannot imagine that somehow DEC

would be subject to a carbon price vvhile DFP tvould not or that only DFP plants tvould bc

subjected to high gas market prices. Similarly. it is unlikely that Duke vvould pursue the

earliest practicable retirement of only its DEC coal plants and not its DEI'oal plants if

till.'i Is dctcrntitted to be tllc opt tm;II outcolllc.

The second dil'I'crcncc is whether to limit the regret calculation to a given fuel/CO2

sccllafto of to cotllparc tile Illus rcgfcl acl'os!i all scenarios. Here !!gain. my approach is

morc appropriate. 'I'he allalysis is called a -minimax regret- analysis. implying that onc is

sccking the single portfolio ivith the snltlllest mavimum regret against all possible futures.

tVhilc Mr. Snider claims that -only onc future can happen.- thc entire point of scenario

planning is to compare the potential outcome across multiple potential I'uturcs. In this case.

the multiple potential futures arc thc various fuel/COz colllbinations. not the various

resource portfolios.

Essentially. ORS's analysis fises a given fuel/CO. combination and then considers

how it aITects multiple portfolios. By contrast. nl) apltnutcll fixe!i a glvclt 'port tolio and

' Sni&lcr Rebuttal at 145.
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I compares how it pcrlorms against multiple fuel/COs combinations relative to the Imvest

2 cost combination. lite future uncertaintv is not what resource mix xvill he chosen. but

3 rather w'hat htcl/CO combination xvill occur. Based on this. it is appropriate to defme the

-regret" as the incremental cost of a particular portlolio/lucl/COa cost combination over

thc lowest cost portlolio under thc lowest cost case. 1 his is how I perl'onned my analysis.

6 (f45. Is TIII'.IIF. A.i'vTHING ELsE oN Tilts Toute voU xvoULD LIKF, I 0 t)tscL'ss'/

7 A45. Ycs. I criticized Duke s overall lack of risk assessmcnt in its IRP liling, I'hc minimax

regret analysis is a simple, yct useful. method to provide some insight on thc performance

9 ol'ifferent resource mixes under unccrtaintv. Iiovvever. these analvses are ncccssarilv

10 dependent on thc accuracy of Duke's modeling. I have already discussed my issues Ivith

11 their central natural gas forecast, and also Ibund methodological issues xvith Duke'

12 construction of its high and low lucl cost sensitivities. 1hcsc variables of course vvilI

13 impact the I'VRR upon which the regret analysis is based.

14 As shotvn in thc Synapse modeling, w 1th some reasonable changes in assumptions.

15 a portfolio xvith no new natural gas and a dill'erent renewable buildout can be found that

16 costs substantially less than Duke's base cases xvhilc still meeting all cncrgy and capacity

17 needs. While Synapse did not perfonu muhiplc sensitivities on tuel and COI costs. its

Ig modeling shows thc importance of ha'ving a solid modeling baseline on which to conduct

19 additional analyses.

20 D. Tile Cnnunissinn S/Iou/r//Ie Ske lien/ o Duke 's L'ner '/oru e Cosls a)Id Rer uire

21 5'in /e-.4vir Trnckin or /he/IRu/eiin o 'ai/ /:ulure Solar Faciiili es

22 (p46. I I.RAKE RETIE1v voUR DIREcT TEsTIxloxv og DUKE's FNIiko'v sTQRAGE cos I s.
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I A46. I I'ound several issues tvith Duke's energy storage cost assumptions. 'I his included inflated

2 costs compared to other metrics. largely due to unrcasonablc depth ol'ischarge tttld

degradation assumptions. I also found a calculation error in Duke's formula for battery

replenishment in its solar plus stomge systems. and noted inconsistency bet&veen costs used

for standalone and s&&lar plus storage systems.'

Q47. DID oNE QF Yot R I'olsas( osTAIN AK ERRoR'

7 A47. Ycs. I had asserted that thc battery pack assumptions that Duke used for its standalone

8 storage and solar plus storage systems &vere different. This vvas based on a miscalculation

9 that did not incorporate Duke s large depth of discharge ovcrbuild assumptions. When

IO accounted fi&r. the battery pack costs are the same in both versions.

I I Q48. Aslt)E FRo)l THls ERRolt, Do ) ot& &iTAKD BY YDUR DIREcT TEsTE)IQKY7

l2 A48. Ycs. Duke s storage costs arc too high. and lhe reasons that the Company provided in

l3 rcbunal testimony on this issue do not close the gap.

l4 Q49. $VHA I'YAs DUKE s BAsELIKF. cosT Es I I&IA I'I I'oR A FDUR-Hot'R BATTERY co)IPARED

15 TO TIIF. I.ATEST COST ESTISIATE FIIO)1 AREL'.

l6 A49. Duke s baseline 2020 cost estimate vvas $ for a 50 MW/200 M&Vh battery.

17

Ig

20

resulting in a cost of&~MWh.'a'he 2019 NRL'L bcnclunark price vvas $380/Ivtt&&'h,'

and thc recently-updated 2020 NREL benchmark price has I'allen to $341/MWh for a 60

M W/240!v1 tVh batten.' Duke's 2020 cost is nearly 50% higher than NREL's bcllclllllitl k

on aper MWhbasis.

Lucas Direct at 39.
' PSDR 3-7 Conlidential - IRP Uencric Unit Summary DEC 2020.
'"" Cost I'rojections t'or Utility-Scale Battery Storage: 2020 Update. NREL. Availablc at
https / BBI&&.pret. 'o&.'docs'f& 20osti'75385.pdf

tJ.S. Solar Photovoltaic System and I.ncra) Storage Cost Benchmark: Q I 020. NREL Available at
hln: « . I. !&f .'t'~l»773 U II'
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I Q50. Dt'lxE FOX1IX'UFS 'IO OI.AIXI 'I'llvl IIS BAI IERT lOS1'S RFASOXABI.E. IVIIAr tS ttS

POSITION BASFD 0%'!

3 A50. Duke claims that the cost estimates from other sources do not properly include depth ol'

discharge and degradation I'actors. are priced based on hrovvnticld siting and no

interconnection costs. and use Ioxver quality soflxvare and control systems.n

6 Q51. DQEs DUKE PRovlDE AxY sUPPoRT FDRTHEsE AssERTIoxs.

7 A51. Yone that holds up to scrutiny. Kdr. Kalemha states that -some published resources mav

10

12

13

14

16

17

18

19

not properly include the cost impacts ol'epth ol'ischarge (DoD) limitations that are

required of some battery technologies to mcct manufacturer xvarranty requirements.""'iVhilc

this inay be true I'or some published data. as I discussed in my direct testimony.

!4RL'L s cost cstimatcs account for degradation through its lixed 0& ikl cost, xx bile Lazard s

latest cost estimates also accounted I'or depth ol'discharge and degradation."

I)uke also claims "[i]t is likely that at least some ol thc published battery costs meet

the Companies requiremenux. hon ever il is likely that many of the published battery costs

xvould not be robust enough to mcct the nccds of thc Companies system and some may

not even mcct thc basic rcquircmcnts to intcrconncct to the system.""-'I'hc Company

pl'ovides no support for this bold assertion and I recommend thc Commission discounl it

cmirely given its complete lack of foundation. Duke s assertion that it ktwxvs. despite

admitting to a lack of experience integrating baneries into its grid. that it must spend

iia Kaleniha Rehuiial at 17.
"'alemba Rebuttal at 16.
"-'ucas Direct at 42: "By contrast.!x'RBL allocates all opcnuing costs to the fuxed 0&M bucket and uses
the higher of the fixed OIE!v1 estimates from third panics. thus 'in essence assumlingl ihai baucry
perfonnance has been guaranteed over the lifetime, such that operating the batteO does not incur iuix

cilsts lo ilie batteiy operator. "(internal citations omitted).'" Kalemba Rcbunal at 16.
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I substantially more money just to procure a -robust enough" battery )vhilc providing no

2 support for this decision is the defmition of utility "gold-plating.-

The Company claims that it assumes batteries &vill be installed in greenlleltl

4 locations that require additional siting and interconnection costs but provides no

5 justil&cation for this incremental expense. Battery systems I)ave a relatively small footprint

6 and it may be possible lor Duke to accommodate stora e at or near existing generation

7 sites. Assuming every system &vill require greeniicld development along &vith nc&v

8 tfallsmlssloll and/or tltstrlbtlttoll tlltcrcollllecttol)s ts al& cxtrclltely collsetvattvc poslttotl.

9 While this may be required for some storage. it should not b» acccptcd as the baseline

10 consideration I'or cvcrv batter&

11 @52. DEKE Ct Atats'1'IIAT YOU "CHERRY PICKED t)ATA ') 0 StiPPORT LO)VERS ) OICAGE PR)CES.

12 Ilovv Do ) ot& Rl.st'o.'v I) To THls'!

13 A52. Far In&m cherry picking thc data. I simply reported the prices provided by thc sources Duke

16

had already revie»cd. When I asked the Company to provide all publicly available sources

that it re& Ie&ved «hen detailing its battery cost assumptions. Duke provided thrcc sources:

NRF I. A I'B. I.azard. and PNNL/DOE.' Mv table contains data Irom N RL'L A'I'B. Lazard

17 (2019 and 2020 versions). and the Santee CooperRl'I."'8

19

20

I'or completeness. the 2019 PNNI./DOE rcport Duke reli.rcnccd contains a cost ol

5 I.806/kiV or $469/k&&Vh in 2018 for lithium-ion batten storage." lt also utilizes the same

80% DO13 figure and nearly identical round-trip efficiency (86% for PNNL/DOL's. 85% for

txhibit KL-7. Dt&kc Response to SCS13A ItFI' (producing Duke response to DR NCSFA 3-14.
attachment NCSLA DR 3-14 BattcDCostComparison).

Lucas Direct at 40.
'" Storage Cost ai&d I'erformance Characterization Rcport, I'NNL/DOE. Available att~l'; V i ! 1(l I '19'07lf6 5 ~l'OC 'i D. d% OP I': "I Fst..
cterization%20Re»rt Final.pdf

50
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I Duke).'" NREL s 2020 AT13 Advanced I'ound stor&ige capital costs falling 22.7% after

2 inllation betsveen 2018 anil 2020."" Applying this factor svould comtert the 2018

3 PNNI./DOF. Iigurc to $362/Mph in 2020. 'I his is squarely in line with the latest NRFI.

2020 figure of $ 341/MIVh. and is yet another data point that is substantially bclosv Duke'

estimate. despite PNNL/DOE assuming posver control systems and balance of plant costs

6 of 20% ol'ihc total. as compared to 13% of thc total for Duke.

7 QS3. XVIIAT l)o sot) ltiGosrxlaxn w II H IIEGARu To THE BATTERv cosTs'

8 AS3. I continue to recommend for this case that ihi: Commission direct Duke to utilize the NREL

9 AT13 I.ow figures. I his is consistent with its directive in the DESC Order. I also

10 recommend ihat Commission order Duke to issue an Rl'I for battery storage projects io

II provide better pricing information for the next IRI'pdate and I'uturc IRPs. I his Rl.l should

12 include reasonable HVAC, fire suppression, and control software that is consistent svith best

13 practices in the utility industry. It is clear from both Duke's and S& napsc s modeling that

14 battery storage svill be an increasingly imponam resource going forward and having locally-

accurate pricing svill be very useful for future modeling clforts.

16 Q54. Din DIJKE coxtxIIT To cHANGE ITs AssUMPTIoxs REGARDI~GT III'. Sllx oF sl~GLE-A%Is

17 TRAGKIRG 6'vSTFIHS AXn FIXFO-TII.T SVSTFXIS IX THE FUTL'Rl.'.

18 ASek Yes. it did. Duke committed to shi ging to 100% SAT systems for all nesv modeled Tranche

19

20

21

2 CPRE projects and economically sclccted solar."'his matches my recommendation

and I agree with Duke s proposed change. Hosvcvcr. Duke only indicated that it is

"evaluating modeling all future solar storage projects as 100% tracking."''-" ll is entirely

'" Fxhibit KI.-S-S, NCSEA 3-14.
""

~htt nc//aih.arel.gov/
Kalemba Rebuttal at 33.

t~ Kalemba Rebuttal at 33.



ELEC
TR

O
N
IC
ALLY

FILED
-2021

April23
12:28

PM
-SC

PSC
-D

ocket#
2019-225-E

-Page
23

of27

I unclear vvhy thc Company &vill not also commit to modeling solar plus storage systems as

100% SAT as vvell. particularly given that these systems has« cvcn morc incentives to

3 maximize generation to fully charge thc batteries. I recommend that thc Commission

4 rcquirc Duke to assume for modeling purposes that 100% ol all nciv solar projects.

5 including solar plus stomge projects. are Sh'I'ystems.

6 Q55. DL'KE CONTINL'ES TO CONTEND TIIAT IT IS RFASONAIII.F. FOR PURPA PROJEC'IS 10

7 CDNTINL'F. To BF. xloDFLED As FlxED-TILT. I30 Tot'CREF. wll II Tilts.'

A55. No. In my direct testimony, I showed that even smaller systems that are more likely to go

10

12

13

15

16

thc QF route have been transitioning to SAT, svith nearly all of thc sub-5 hlW projects

tracked by DOE having shifted to SAT by 2019. As such. it is unlikely that all PURPA

projects are currently lixed-tilt. Duke should determin« thc actual system mix I'or its

existing PURPA pr&ljects and usc that as thc baseline for the fixed-tilt assumptions lor

existing projects that are assumed to be renewed. Hosvcvcr. for any I'uture PIJRPAQl'rojects
that Duke assumes &vill be added. it should rellect thc recent trends and shill to

more SAT. I continue to recomm«nd that at least 80% of all ne&v QF Projects be modeled

as SAT based on the anal& sis in my directtestimony.'7

VI. CONCI.USIONS AND RFCOMWII:NDA I IONS

18 Q56. I'LI'.A.ia. stiivlvlARI/F. I ot R coxcl.t blois.

19 AS(&. As stated in my direct testimony. Duke's IRP does not conform &vith the requir«incnts of

20

21

Act 62 and must bc rcjcctcd.'hc Company should incorporate numerous updates to its

modeling that I discussed. including thc incorporation of current Ia&v rclut«d to the ITC

'-'alemba Rebuttal at 32.
'-'-'.ucas Direct at 5 I.
iu I.ucas Direct at 9.
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1 extension and a morc rcasonablc natural gas forecast. It should also produce a more robust

risk assessment of its portfolios. with particularly uuention to thc Iutancial and re ulatoD

risk associated xvith large new natural & as buildouts.

As discussed above, Duke has failed to rebut these conclusions. Ivhich arc further

5 supported by the modeling conducted by Synapse and further explained in tvitncss Rachel

6 t&Vilson's surrebuttal testimony.

7 QS7. IVHAT AcTlobs Do You REcoslslESD THE Coatsnsslox 'I'AKE 5'vITH REGARD To

8 DtlKE'S IRP IK THIS DOCKET.

9 A57. I have several recommendations for the Commission. as discussed above. First and most

10

12

15

16

17

18

19

20

21

72

importantly. the Commission should address the signitlcant deltciencies in Duke's IRP by

rejecting or modi lying the IRP under consideration in Ihis docket. It should not allow Duke

to defer changes ncccssary to comply tvith Act 62 until the 2021 IRP Update or caen the

next "I'ull" IRP.

Second. I recommend that the Commission reject Duke's IIV'. and direct Duke to

1 dc a rcviscd IRP in this docket. svith the folloxving modiltcations:

~ Duke must update its modeling t«ith morc thc reasonable assumptions rccommentled

in my Direct and Surrebuual Testimony. Spcciltcally. the updated modeling should

rellect:

o The extension ot'the federal ITC:

o Battery costs based on NRFI, ATB I.ow;

o Solar ltxed OkM costs based on a comparable discount lrom NRFL A'IB as

capital costs:
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o 100% SAT for all future non-QF projects and at least g0% SA'I'or all futur«

QF projects;

o Tsvo-hour battcrics and 20-scar solar PPAs as eligible resources;

o Natural gas forecast based on thc methodology recommended in my direct

testlnlolly: and

o Incorporate the Synapse interconnection limitations for renesvable generation

and battcrics that can be interconnected on an annual basis.

~ Duke should also model and conduct sensitivitv analvses on till additional scenario

rellective of the modeling cllanges I recontnlend as svell as the lollosving moditted

assumptions, based on ol the -Reasonable Assumptions" scenario described in the

Synapse Report and lvls. Wilson's testimony:

o Increase the forecasted energy efttciency in Duke s service territories such that

ttrst year prograru savings starts to increase from 2022 by 0.15 pcrccnt ol retail

sales per year until they r«ach I.5 percent, and then stay at this l«vcl through

the study period.

o Use Duke's -Earliest Practicablc- rctircmcnt timclinc and patlnvay for coal-

Itrcd units.

o Correct the costs for thc tvind rcsourcc options olTered to the model for

replacement capacity and cncrgy. utilizing values from the NRL'L s 2020 ATI3.

'-" This methodology x«outd average a month's north of NYMEX dail& closing futures prices to construct
the market price portion of the forecast. Thcsc ntarkct prices uould bc used for I tt months before
transitioning over I tt months to thc aienige of at least too fundamentals-based for«casts. Atltcr 36
months. thc ai crag« of thc fundamentals-based forecast uould be utilized.
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o Levelize the costs of vvind and solar resources using Duke's linancing

assumptions on weighted average cost ol capital and construction schedule for

thc dittcrent resources, provided to thc model on a S/M tVI) basis: tllld

o Restrict new gas additions.

~ Duke should bc required to state clearly vvhcther it believes onc of its sis scenarios

represents the most reasonable and prudent resource plan or. i I it is umvilling to do so,

to acknovvledge that it vvill accept thc Commission s decision on that issue.

o If it does select a single most reasonable and pntdcnt plan. it nutst include in its

action plan thc short-term measures it vviII take to implcmcnt that plan.

Only vvhen the Commission has the results of this modeling can it determine thc

most reasonable and prudent plan to meet Duke's energy and capacity need». In

anticipation of modeling results that arc similar to Synapse. the Commission should also

direct Duke to immediatel& begin an Rl'P process for standalone solar. standalone storage,

and solar plus storage projects in comparable levels to thc schedule shovt n in I'igure 3 and

detailed in L'ahibit KL-S-3. Synapse Solar PV and Bauery Build Schedule.. Advancing

thc timeline of these procurcmcnts vvill enable greater capture of the lbdcral ITC estension

and smooth out the large quantities ol'esources that vvill nccd to be interconnected over

the coming dccadc.

The Commission should also require Duke to utilize the Minimax Regret

methodology I discussed in my direct testimony. I also recommend the Commission

require Duke tu produce a nlore robust risk analysis in future Iilings. including a dctailcd

assessmcnt of the fuel supply, tuel cost. regulatory. and linancial risk associated vvith any

future natural gas builds.
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If the Commission clccts to make its decision about thc most reasonable and

2 prudent plan on thc current record. for the re;Isons stated in my testimony the Base Case

erithout Carbon portl'olio is the most reasonable and prudent plan.

4 +58. Dotts THIs coNcLUDE T0UR TEsTIsloST?

5 A58. Ycs. it does.
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